pfmdr1 mutations associated with chloroquine resistance incur a fitness cost in Plasmodium falciparum.
Efforts to control malaria worldwide have been hindered by the development and expansion of parasite populations resistant to many first-line antimalarial compounds. Two of the best-characterized determinants of drug resistance in the human malaria parasite Plasmodium falciparum are pfmdr1 and pfcrt, although the mechanisms by which resistance is mediated by these genes is still not clear. In order to determine whether mutations in pfmdr1 associated with chloroquine resistance affect the capacity of the parasite to persist when drug pressure is removed, we conducted competition experiments between P. falciparum strains in which the endogenous pfmdr1 locus was modified by allelic exchange. In the absence of selective pressure, the component of chloroquine resistance attributable to mutations at codons 1034, 1042 and 1246 in the pfmdr1 gene also gave rise to a substantial fitness cost in the intraerythrocytic asexual stage of the parasite. The loss of fitness incurred by these mutations was calculated to be 25% with respect to an otherwise genetically identical strain in which wild-type polymorphisms had been substituted at these three codons. At least part of the fitness loss may be attributed to a diminished merozoite viability. These in vitro results support recent in vivo observations that in several countries where chloroquine use has been suspended because of widespread resistance, sensitive strains are re-emerging.